INTRODUCTION
Primary care physicians spend much of their workdays in ambulatory patient care activities outside of office visits for patients who are not physically present (AOVs). The two direct observational studies performed to date indicate that family physicians spend an average of 23% of their workdays in AOVs 1, 2 . Academic geriatricians self-report spending 22% of their practice sessions in AOVs 3 . Physicians in one general medicine practice performed 41 patient-related telephone calls and e-mails daily, as documented by the practice's electronic medical record (EMR) 4 . Pediatricians caring for children with special needs perceive that 33% of self-reported non-reimbursable care coordination encounters substitute for more costly services, such as office visits 5 . Time spent in AOVs is generally not reimbursed by payers 6, 7 . However, this time may be useful in coordinating patient care 8, 9 and substituting for office visits that would otherwise occur 5, 10 , thus potentially reducing costs and saving time for patients and physicians 11, 12 . Furthermore, innovative models substituting telephone and electronic communication for visits have found that patients are satisfied with and may prefer this time-saving approach 12, 13 .
Aside from findings for pediatricians caring for children with special health care needs 5, 10 
METHODS

Participants
We approached all general internists in two health care systems in the New York metropolitan area for participation if they were either: (1) employees of one public health care system or (2) affiliated physicians of one private health care system. The Institutional Review Boards of the two systems and Weill Cornell Medical College approved the study. Written informed consent was obtained. Physicians were eligible to participate if they were in primary care practice for at least 40% time for at least 1 year. Physicians were invited to participate through letters or meeting presentations with follow-up by telephone or e-mail. Physicians were considered non-respondents if they could not be contacted after three attempts. Out of the 102 physicians screened, 31% (32 out of 102) did not respond; 20% (14 out of 70) who responded were not eligible (Fig. 1) . Fifty-nine percent (33 out of 56) of eligible physicians who responded were enrolled and completed the study. Participants were similar to non-participants in the percentage who were female (33% vs 31%) and years in clinical practice (18 vs 22) . There was a nonstatistically significant difference in board certification rate (91% vs. 76%).
Pilot Testing
Pilot testing of the data collection process and questionnaires was completed during observation sessions with two study investigators during their general medicine practice sessions. Categories of AOVs derived through review of categorization methods from past studies [1] [2] [3] were refined during pilot testing.
Data Collection
All data were collected by the study's first author. For each physician, one full ambulatory patient care day was observed between April and October 2009. Physicians were observed from the time they indicated that their workday began to the time they indicated their workday was completed. The observer followed the physician during the workday, excluding time spent in face-to-face patient visits, to record the duration and activity category of each AOV performed (see Appendix for AOV activity categories list). We selected this direct observational approach because it has been found to measure clinician time more accurately than self-report methods 14 . AOVs were subcategorized as visit specific (pertaining to a patient seen on the study day for an office visit) or non-visit specific (pertaining to a patient not seen on the study day for an office visit). An example of a visit-specific AOV is discussing with staff regarding care coordination for a patient seen on the study day. An example of a non-visit-specific AOV is calling a patient not seen for a visit on the study day regarding follow-up of laboratory tests. The start and stop times of AOVs and visits were recorded to the nearest second. Physicians were asked for estimates of additional time spent in AOVs on the study day outside of the observed workday (e.g., AOVs done from home); this time was reported separately and not included in our analyses of AOV time. We focused on outpatient care, so time spent caring for inpatient or nursing home patients during the observed workday (e.g., by phone from the physician's office) or in rounds before or after the observed workday was not included in the definition of an AOV and is reported separately. We ascertained the time spent in inpatient or nursing home care by direct observation for time spent from the office during the observed workday and by physician self-report for time spent rounding outside of the observed workday. Non-patientrelated activities and personal time during the observed workday were not recorded.
Each physician completed two questionnaires on the observation day. The first listed all observed AOVs, and the physician reviewed each AOV and suggested changes to categorization when appropriate. Physicians also indicated whether each AOV (excluding charting) could have been performed by non-physician staff. Charting was excluded from this analysis since it is generally regarded as an activity that physicians must perform themselves for medical-legal reasons. Physicians also indicated whether each non-visit-specific AOV could have substituted for an office or ER visit. Physicians completed a second questionnaire listing each office visit during the workday to indicate whether each visit could have been substituted for by an AOV.
The observer also interviewed physicians to ask openended questions regarding barriers to involving support staff in AOVs and reasons why visits occur for issues that could be handled without a face-to-face encounter. Physician job satisfaction was measured using a questionnaire from Grembowski 15 .
Statistical Analysis
The unit of analysis was each physician's workday. Means, medians, standard deviations, and interquartile ranges of time spent in AOVs and visits during the workday were calculated. The data on the extent to which AOVs substituted for visits and could be performed by support staff were skewed, so their medians and interquartile ranges were reported. Baseline comparisons of physician and practice characteristics between groups were performed using Fisher's exact test of independence, chi-square test of independence, t-test, and the Mann- Whitney U test, as appropriate. Analyses were performed using JMP 7 (SAS Institute, Cary, NC) and STATA SE, version 10 (Statacorp, College Station, TX).
RESULTS
Physician and Practice Characteristics
Of the 33 participating physicians, 16 worked at 1 of 14 private practices; 17 were employed at 1 of 6 publicly-run practices (Table 1) . We represent our data for all physicians and also for private and public physicians separately to most accurately portray these different groups. The private practice physicians were more likely to be Caucasian. The publicly employed physicians were more likely to be salaried, practice in larger groups, use EMRs, and have a higher percentage of Medicaid and self-pay patients. Sixty-one percent of participants used EMRs. Thirty-six percent of participants reported having paid time to perform AOVs. Those with this paid time had a mean 3.4 h allotted weekly, although this time was often used instead to perform acute office visits. Physicians' mean job satisfaction score was 3.66 out of 5 points (1=very dissatisfied and 5=very satisfied).
Time Distribution During Workday
Mean observed in-office workday duration was 7.7 h ( Table 2) . This excluded time for lunch and non-patient related meetings. Physicians spent 20% of their observed workday performing AOVs (Table 2) . Thirty-eight percent of AOV time was visit specific; 62% was non-visit specific. The highest percentages of AOV time during the observed workday were spent in charting and follow-up of patient information (Fig. 2) . Of the 20 physicians who used EMRs, 60% (SD 21) of their AOVs were performed electronically, with the most common electronic AOVs being charting and review of diagnostic studies.
Thirty-nine percent of physicians reported that they had spent or would spend additional AOV time before or after the observed workday. Including physicians' estimates of this time would increase the mean total AOV time to 1.9 h, but we excluded this time from our analyses.
Sixty-two percent of the observed workday was spent in face-to-face office visits ( Table 2 ). The median number of visits was 18. The median duration of each visit was 15 min.
One percent of the observed workday was spent in inpatient and nursing home care that the physician performed from their ambulatory practice. The remaining 17% of the observed workday was spent in personal and other activities unrelated to patient care.
Fifty percent of private physicians (and none of the public physicians) reported additional off-site inpatient or nursing home rounding responsibilities before or after the observed workday. These eight physicians reported that they had spent or were planning to spend a mean 2.8 h in off-site inpatient care or nursing home rounding.
At the end of the workday, physicians responded to a question adapted from Gottshalk 2 about whether the observer's presence changed their practice behavior, and their mean score was 1.1 (1=no change and 4=changed a lot).
Physicians' Perceptions of AOVs
Physicians reviewed a questionnaire listing each AOV they performed and stated whether they believed that the AOV likely substituted for a visit that otherwise would have occurred. The individual AOVs that they stated substituted for visits amounted to a median 37% of non-visit-specific AOV time (Table 3) . When the number of AOV encounters substituting for visits was calculated, this translated into a potential median savings of five visits (quartiles 2-8.5) per physician day. The mean duration of each AOV perceived to substitute for a visit was 3.5 min. The most frequent non-visit-specific AOVs substituting for visits were patient phone calls (26%), follow-up of diagnostic studies (22%), and prescriptions (12%). Physicians perceived that a median 15% of total AOV time (excluding charting) could have been performed by support staff (Table 3) . In responding to this question, physicians were asked to limit their answers to the types of staff currently existing in their practices and not to include mid-level providers, such as physician assistants or nurse practitioners. The most common AOVs that physicians believed could be performed by support staff were communication with staff and providers and communication with patients.
Perceived barriers to staff involvement in AOVs stated by physicians during the interviews were not having enough staff, lack of physician-staff trust, communication difficulties, patient preference, differing physician-staff expectations, and lack of staff training.
Physicians' Perceptions of Visits
Fourteen physicians (42%) perceived that one or more visits during the study day could have been performed as an AOV, thus avoiding a visit ( Table 4 ). The mean number of visits that these 14 physicians believed could have been substituted for by AOVs was 2.8 visits per physician day; the mean across all participating physicians was 1.2 visits per physician day. The mean duration of each office visit that could have been substituted for by an AOV was 11 min. During the interviews, physicians in the public system perceived that adherence to system policies as well as appointment triage errors were the most common reasons why visits occurred for issues that could be handled as AOVs. Private physicians perceived that physician and patient preferences for face-to-face visits were the main reason why visits occurred for issues that could be handled as AOVs. Other reasons given were miscommunication, liability, and lack of physician time to perform AOVs.
The most common reasons why physicians believed that most visits required face-to-face encounters were for physical examination or to deal with patients' multiple medical problems.
DISCUSSION
Our findings suggest that general internists spend a substantial part of their workday performing AOVs and that much of this work substitutes for office or ER visits that would otherwise have occurred. Physicians perceived that care provided through AOVs saved a median of 5 patient visits per day, with each AOV performed in less than a quarter of the time that a visit required. They believed that most AOVs were best performed by themselves, although some could be performed by non-physician support staff.
Other studies [1] [2] [3] [4] have also found that primary care physicians perform a substantial amount of AOVs. Ours is the first direct observational study we are aware of to evaluate primary care physicians' perceptions of the extent to which AOVs substituted for visits, the extent to which AOVs could have *This includes only inpatient and nursing home care provided during the observed workday from the physician's ambulatory practice been performed by support staff, and the extent to which office visits that did occur could have been substituted for by AOVs. It is also the first direct observational study of which we know that examines AOVs performed by general internists.
Comparing our main outcome measures between subgroups of participating physicians was not an aim of this descriptive study. Given the wide variability within groups and presence of potential confounding variables, a substantially larger sample size would be necessary to carry out subgroup analyses. However, it is notable that the main outcomes of our study (total AOV time, AOV time substituting for visits, and visits that could be substituted for by AOVs) were similar between private and public physicians, although public physicians believed that more AOV time could have been performed by support staff than private physicians. Future studies employing larger scale methodologies should be conducted to further investigate this as well as to compare physicians' use of AOVs by other factors such as EMR use, reimbursement mechanism, payment for AOV time, and practice and payer structures.
Our study has several limitations of note that should inform or be the subjects of future study. First, our study included 33 general internists from 20 different practices in one metropolitan area, and our results may not be generalizable to all physicians. However, our study includes the largest number of physicians of any direct observational study of primary care physician time spent in patient care outside of visits of which we are aware. Participants were similar in gender distribution although, slightly older than general internists from the American Medical Association Masterfile 16 . Participants were comparable to non-participants in gender and years in clinical practice. Participants' mean job satisfaction score of 3.66 was similar to Grembowski's score of 3.65 in a larger sample of 498 primary care physicians 15 , suggesting that it is unlikely that our study attracted physicians who were particularly satisfied or dissatisfied. Participants may have differed from nonparticipants in other ways, but it is unclear in which direction, if any, differences would bias our results. Physicians who do more AOVs might have been too busy to participate; alternatively, physicians not interested in AOVs might have declined to participate. Systematic bias is unlikely because we found a wide distribution among participants in time spent on AOVs and also because our finding that 20% of the workday was spent in AOVs is similar to both Gilchrist's and Gottshalk's findings of 23% in community-based family physicians 1, 2 .
A second limitation is that we did not address AOVs performed by non-physician staff or their perceptions of AOVs. Third, we did not directly observe AOVs that physicians may have performed off-site prior to or after the workday. Fourth, it is possible that the presence of an observer may have changed the physician's practice behavior. However, participating physicians indicated that being observed did not change their behavior, consistent with findings from Gottshalk's direct observational study 2 . Fifth, each physician was observed for one full day of practice, and this day may not have been representative of a typical workday. Sixth, we directly observed and documented AOVs but report only physicians' perceptions of the extent to which these AOVs substituted for visits and could be performed by support staff. Seventh, because physicians gave their perceptions based on their practice situations as they currently exist, our results may underestimate the extent to which AOVs could substitute for visits and be performed by support staff as well as the extent to which visits could be substituted for by AOVs. Generally speaking, practices only receive reimbursement for face-to-face encounters between physicians and patients 6, 7 . If payment methods of ambulatory care were changed so that AOVs were directly or indirectly reimbursed [18] [19] [20] [21] and if staff with training in AOVs were more common, physicians might perceive that a larger number of visits might be substituted for by AOVs performed by either physicians or staff. Since physicians are generally not reimbursed for AOVs 6, 7 , AOVs may be undersupplied compared to the optimum. Payment policies supporting use of AOVs by physicians and other staff (e.g., additional payments to practices that function as patient-centered medical homes or capitation with performance bonuses based on quality measures) may improve care coordination, reduce costs, and save patients' time by reducing unnecessary office or ER visits. Primary care physicians face significant time constraints 22, 23 . Along with time spent in AOVs, physicians often spend additional non-patient care-related time dealing with health plans 24 and other administrative issues that were not fully captured by our study. Adverse workflow has been strongly associated with low physician satisfaction, and nearly one third of primary care physicians intend to leave their practices within 2 years 25 . Crucial time may be saved by substituting more AOVs for visits and more staff time spent on AOVs for physician time. Appreciation of AOVs as valued, integral parts of the workday may enrich the primary care environment for physicians, staff, and patients.
